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F W>fcy-;*ra©^*;i/ap&£«*©il» 

±is«j?-^ms! h5>y^#oKW jt a y 

±§Efg 1 ©4*- hfHIlpssmcttLT 0 tf;i> hM±izwtM 

•S*ifc» 1 ©WWtffi £ S^IS 1 ©fMWtffiJCifc L T * 

y-^^^r*^-rs^> hffi©*#B»*s b?y 

«-±8B * > h ffl©WM»*a h 9 > ^ * CW>r y fcT 
-#:y*©lS3©^«:^LTMSti*«2©<!i»- h 

#±KABA*W>*4< 1 ctfi«figf:llS 
ns»4©ffifiE4:Ta;y» _hiB3£i©ii!OTSffii:. 3ft 
4$ 1 ©fSWmffi, _hiBS#^*M N v > s>* * © tf;i/ h 

3 <DMWm&.Z±mm l ©4"'- MH«W?i:±iBJ&2 © 

4kfcfBSMr y h fflfflSM h7>^^ CifiK > ^ 
-*>*©f£3©jgft&:frbTl^;**i5Jfl2©>j*- f- 

*JLKAffl#Wf©5J>fc < % l -3i:*fSM6lflKciftK3 

*v£>£|4©*glftt, &±M*s J ?yhm<D9,ft%s!mV ; 5 

X * ffl K W >«K7-X tt V - ^ » 4: *f SJfilOf CSSRS 
ns^lfc-eftU. _tSaBl©tt«fSEfc. ^gelgl© 

£E©W*»Cft;LTW<8aftSn6fl53©Wf|r«EES:Jiffi 
*i ©y- hffl!W?-i:±IS#2 ©**- MWWW-KiSf 
Lrav^a^k: SEicHun-r & 3. t 

1 tcflBit©ft9tt&*.&*. 

raw* 4] ±sa«»ajra[h5>yx4r»±. 
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[000 1] 

CB«fe] J£tT©JB»Tf*»flB«:a«!-r*. 

a&tams ch earns 7) 

(05) 

mmm. (hi~hs) 

(1) #i©£ffitt (HiAtfB2) 

10 (2) ^2©Hffi« (03-05) 
(3) tt©&ft0!l 
3§9!©8&* 
[0 0 0 2] 

. «jLJiSFM«#*©Affi*&«JSl^.S : fe©K5IffiLT« : 

JI&*j©-t-fc5. 
[0 0 0 3] 

20 »CfeV>Ttt, a«BIili©^JB3&«S«aK:&-3T3STfe 
t. LT^S. ZltLej©il-MS/XT-A©#<ii. 3t&©& 

y*j&«w©fli^*n$s»&sv\.6. 

[0 0 0 4] r*i6>©a«S/Xr'AfCSW61K«»5tifC 

30 TfgSGaAs WJCrJ^tt*) FET&^MLfc, MMIC (mo 
aolithic microwave integrated circuit) ©Bif&^MS 

^©*T% «IW«*rt'T»WJi««-»fe«y#it.*lSM« 

[0 0 0 5] jfWJ*mai FEr*x-4v*-m7 s JUxt. 
VvgjE}Cf8j£bT, FET ©y-^.- Ki/-f vw&ew y 

x-#yxim£\sX*y}i-t2>. mz. tf-h*\zy 

40 <M-7*EEJ:y, -+^SV^«JEK:|MfeUT, FET 5:^ 
x>fy^ffl©^*U^A«fc^l FET©tf^^^-y«JEli, A 

icKjeasna»^*«#v^. fet &t7»t 

[0 0 0 6] H6K*UfAW* FETfcfliVAfc-ijfcWft 

j*^y^HB&©a#S!£5Vt\ gj6tc^-f-J;e)ic, fet 

^.-f y ?-|H» 1 ttAffl*Sfr? 2 , 3 I^IC FET 4 & 
50 ag^5{C«feoT^>^y^-r-5. FET4 tAm^SfiKf- 



(3) 



#$3¥ 8-2 1 3 8 9 1 



2WCJi, ftWI*<SMftS*lfc^tR2fc FET6»h*W 
ttR3 &«gRrs. FET6 tet8fci;R4 £:frLT^- l>G 

[0007] zax^y+mKi ttyftmiz-tztg 

7, FEH:6i±^->fC|S^-t--5. 331' FET 6 1±, 3©X 
-fy^EW&Sra-^ttMfcbfcBMC, FET4 <fc»;»ftT< 

IRC #VV*MMmt:m^1tmM»X4y*<D1A& 

ET4 ©*T'tt-h8-fcT>f V I/ - 5/ 3 :i(t 
«LV^"CS/-V>K FET6 ft^KSIfiWKSadir.S. 

[0 0 0 8] fifiJCSTfC^-ri^^S^ia^^M 

y^-ia»i tas*«jjcttwc-ea&s*«» &fet okh" 

.fcCbfrS J: 3 tc. 3>7>*C1. C2, C3ia'J, 
# FET© FWX V-^I«5:, KfcfltfMfr* 
|RJ:y-, DCl$fC#jStLTM£. R 
4, R5€r^-LT. V bIas Sg-7- J: y, 4S-FET © F U-f 
>, V-:*08SfeDCA-f T^trfroTV**. 3©^ 

^ mmy<?tBmi o ^mnrnxm^-tr^K, v 

[0 0 0 9]'3ffli^ -F-MC0 [V] fil_h©«»* 

*£4:#»»rtei:*t*. 3*x(c<fc »J, fet (DHy^-ytyn 
E^T'feo-C%, FET «Dkf2/*-3t-7«ffi&»n3fc»'« 

[0 0 10] 

»l&JgHfe»£* £}5lR2, R3, fttf FET6#8a& 
StlT^*y52/KJ:yDC^>fr^Sn. #FET CD K 
b>f>, V-XttO (V] {Cfg^Stl^ZltlC^S. t£ 
oT, 5feSiffc^feJ:e>tC, FET Srtf^figfc-tSfe 

"£.&£«>©, DC-DCn^-*^©^*: 

[ooii] FETx^y^m&i oiffl^fcl^. 



i c^v^7?|feaTf*6Mtt«£ii, 
[pF] SJgfcL*lTV>6©-e, UHFffjeiT©-©-^* 

1 C©^fcfc, J»fc<0ft*T?ti:HJiT*&S. 

[0 0 12] ★ftlfittJBLtOjSlS^itUTftSnfet)© 

Si±5 3 £ <0T*£S#*^*.M«:ilfS L J: 9 fcf * 
%©"*?&.&„ 
[0 0 13] 

[^£fl¥&1-5fe#>©4M3l] *WS»H&#*"*-&fc 
»#$M!»C;J3V*Ttt, AtfSA^ra (2 3-2 4, 3 3 
20 - 3 4) JC»Wfe«|!y»jBa[h9^5?X* (2 1, 3 

ti-2>m-%®Mjtmm (20, 30) jc^t, 

Sib7>^^ (2 1. 3 1) ©y-htW-f >tf~' 
^>^<0»l(0|E*ft (R2 0, R3 0) ZfrLTmmZ 
*l*Jgl©^-hW»*?- (2 2. 3 2) S#3frJR 

(21, 31) ©ku-t >3&?jfctfxa: ' 

1, R2 2, R3 1, R3 2) fcfcfR*., MWflBB,' 
? (2 2, 3 2)tC*#LT, 0jtf;i/MK-bC«jeS*ifc=. 
30 ^lcmjffi (VI) i:a«idi©«EEK:JtLTl»<Ks& 

s^fc^2®SE (V2) s£5ncBJfln-#-<&. 

[0 0 14] 

WMI] o#,n/h#±ic*tt&Sftfc*i<z>«E (vi) 

4l. aiB|Sia>«ffilCjtLTl»<|Rj£Sn&»2©«ffi 
(V2) SSEJcBJirrsrfctcfcoT, «#3&*1EN 
7^^5 (21, 31) ttyjr^mfttt, 
fliah5:/S>"x* (2 1, 3 1) 0Kl/-f>ky-^H 

*-wyan*.#.T»#6. 

40 [0 0 15] 

[0 0 16] (1) «l®|U6ff9 
HllCfe^T. 2 0ii^{*t UT*^^JCJ:S J FET 

(junction field effect transister) Jr^V^fc FETX 
-f^^-WfejRU FET2 I0>ff- KGlCiS-f 
>^©®JJtR 2 0 ZifrLXtf- bfflfflM* 2 2 
V-^St h* l/^f >D ^ftlR F^CAfflAffi? 

2 3, 2 4£1-£, Affi^SgT-2 3lCli, — SB*i«SJ«sS 

50 *vfcis>r^e-^>x©«R2 i#mw»&iss»i-6. 
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^*>^CD«R2 2^ftfi4g?:^-r^ii^{C, FET2 5 

2 3 kjt-L-zmizti&t&K.* y-^sic-«&«as 

0 1 <Vb< V 2 

[0 0 18] EJ2<D^Effc|!fS&2 0 AfC^-T<fcp{C, FET 

*>fy*-iir»2 o fca-^ttfflcRjg-*- y-h 10 

VI 4:^*1-6. d^T-^; (1) J:y**«EEV2a: 
FET© tf/Uh-f >«BEVb J:»J*g<«3eL.T**© 

x\ FEToy— has^cD»#fcWH*i«/^-f £ * «;, 

»2o t^ttiBitcRje-ra^sfctt, y-hftwss?- 
22, 2 6 ic^ruT-e-n-en, wmwav 1 v 2#5i»e 

Roo = R2 1 IIR22 || CR*.i« + R2 



[0 0 17] FET^-f ^®»2 Ott, ^-HWS? 
2 2, 2 6(C#LTfWWtffiV l&tfV2 fcBJjftffLT:*- 
>*7fBW-TS. fflWWEEV 1MV2 fctt FETOiffl/ 

[Rl] 

(1 ) 

[0019] f- vmw&pz 2 \zpm%& v 2 s:m*n 

t5fc, StR2 0, FET2 1 SiitJTSSK I tfitttu 
RF«^> W7Xt58{(tR2 1, R2 2M 
R2 4 SlCTy9> KKltfeTlS. lOti FET2 10) 
*V K»fl-T*tt, N -f >«£fc V b #CD«E»T 
#13315. ddl?, ISR2 1, R22. R2 4#tfF 
ET2 5©Kl/-f >-y-^W©^ER ds25 ©flf^J»^0 

-f y if - ^ ^ R 0 o 

C»2] 

4) (2) 



RF«-*(©Affl;*ajf^2 3 £24 20* [»3] 

t©«a36V3tt»* (2) fc«wr** ★ 

Rao 

V3 = (V2-Vb) 

R 2 0 +Roo 



(3) 



a* 3 teats*,*. -frxg^oT*. mm&o)jy¥-#y7*&< so wx&- 

[0 0 2 0] S&Kl FET2 5tttr>^-*7««Kis<Z)"e« [«4] 
«R d ,2sJWSttR2 1, R22, R2 4 {C*f LT+^tC^- 

R 0 , = R 2 L || R 2 2 ( 4 ) 



©«fcdK3S*T?*, iJftfcM^TR* (3) +30+ [ft 5] 

R 2 1 II R 2 2 

V 3 = (V2-Vb) : ann n 

R20+R21IIR22 



C5) 



©*5lc39&;5*V».6. irTffJfll«EeV2(i, FET 2 

T?, (5) J:»J, mfcgV3lilES{££:fc-5. 
V 1 -V 3 < 0 

BE&3l!3»Ctltj6**lif, FET2 5%fcf>^7^i:t- 40 

[0 0 2 1] JSLtCDlMWCfc^T, ttfMtffiV 
2, V 1***1-6*10 [V] , 3 [V] fcU ffi^R2 
0, R2 3 *-e*l-6*l5 C kG] , ltrtR2 1, R2 
2, R24 £**vP*l20 C kft] F 
ET2 lAtf2 5lCfcf/bN>f >«JEVbttl.2 CV)©# 
UtfZdtt*C!>JFETt:JBV'»&. Zltf>Ji£RF<fi-ittf>Affi;/J 
«?2 3i:2 4(Dt&IV3li, (2) J:»J1.2 

CV] t£oT FET2 5 <©>f- b G<D F W yD 

(C#?SttttB:-1.2 CV] FET2 6 <D 50 



[»6] 



C5> 



•7«ffiV P £-1.2 CV) jgiLh, Mill ^Vft7Sffi 

vp=-o.5 cv] fc-rtvi*. fet2 5 **-7vmizmM 

TftS. ife&K^-MWfW?^ 2, 2 6C*ftfft 
IWWMfcV 1/V2 $:BIJD-r*t«, fiffltoWn? FET2 

UttytfM. FET2 5jfct><WUK:«:y, FETx-fy 

[0 0 2 2] gLh<73fitj£tC J: tilt FETX^f V^HSI 2 

se>£j&®3gJK{ffcj:ni;& fetx-t y?m& 

2 0 *#^-rS# FETOD FW X V-X(D/^7^tt 

^>fvy^>^FEr <oy-h**e>tea*i, #RF^7 

>f XDA-f 1, R2 2StfR2 4ttii$ 
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[0 0 2 3] (2) ^2<D^M 

ETfeM^fc FET>U*/?-[Il&?:^U FET3 1 ©V- h 

%&*3 2 £fgtt, V - * S £ F W > D iZ^iX^'tl 
J:»J DC^tc3fiifLfcRF'fl-^©Am*ig^-3 3, 3 4 

SMR3 2»ft6SSg^f^^tlSt^{C, 2/«V>h FETi: 
ft$ FET3 5 Xt; FET3 6 # 2 StC^X^- KiSSKStl 

[0 024] FET3 5RU FET3 61*, FET3 1#Kl/ 
>D$:Aai*!l^3 4 JCSSKl/ry-XS&ifeSSL/fe 

FBT3 6 <OKU-f 2/ DilSgR-r*. 3© FET3 5#.tf F 
ET3 61C&, V-hGK*tl j etl1IM>V-#yx<l!>1& 
$lR33, R3 4S:^0W-hM»ffif3 7, 3 8# 
ttl?g»4VCViS. FET3 5£ FET3 6 CDftK&AlCttftfi 20 

[0 0 2 5] 3£> FET^-f 3/^@ft3 0 7 «U 

>f- hfflffl^ 3 2, 3 7 R& 3 8 tCifl^. ^ftSfflflNi 

[0 0 2 6] ZL(D FET^-f y^B»3 0 fe 

t is 14, >f- hum** 3 2 tc*f LXMfflm&v 

2 fe^UDU RUStC^- MWAISBtF-3 6 lC*fb 

tfftfn, w«wffiv i ztm-tZa s.mz*7wm 

SJEV 1 SBJJnU iHlSftC^f- 5RXf3 6 

(c^fur -en-en, Mffl'mjs.v 2*%VM-tz> a 

[0 0 2 7] EJLbZ)«J&tC£^T, H4 ®^flftSS&3 0 
AKZaVri^tC, FET^>f^|lI»3 0 &^>^®fC|S! 

fJPSffiVl&O [V] 4: bT-tr*- h«P 
S?3 2 (CiEmET'^Stl^IffiH V 2 , Jf- hMW&f- 

3 7, 3 8 0-eft-eftiotfLTO [V] ©MiiEVl 
SrR^fC^Pi&nt-S. 3<7)ilg FET3 5, 3 607-fVL' 
-2/3>#^K:«fc*VOvh,li, FET3 1 <DV~h~ 
**?*M£lZitt)l W >«EESfl^*ffi;S«EPftISft* 40 
fc#>, FET3 

[0 0 2 8] t-ftfr*., f- MBlWf-3 2 icfifflrmEE 
V2#^aftSfc» **I#S8CR3 0, FET3 1© 
-tr-hGtay, SfitRS 1,- 3 2, 3 5&tfFET3 6 

>KtC5Sn<&. ~<Z>££3g#lR 3 5^.0^ FET3 5<Z)V — 

iUCfctJ, mEEI§T5:££' b FET 3 1 FET3 6 £©fS 

0SV4<Vp<Yb<VS 
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■ m^\Z ii&l/^y h FET 2 5^*1 |&(Z>y§'(=T GCtb-^T FET 

3i©y-xitt#s<fty, y-MW»«a£ 

o£»JSrJWBJEEVia«o 
tV) FET 3 5©^- hG©y-;* Staffs 

m&ii-v ds2 h^'j, v ds2 &m?-hmmm< 

[0 0 2 9] Z1(7)J;^{C>>-V> h FET$:2©(C-tn«, 

FET^lSCD^fCltlgLTfcr^^-^SjEV 
P &e<»£l/r* FET 3 1 Srlf>^7«ISiK:«Jg^ 
SiktfftS. Sfc. ZKDtg FET 3 6 ^ttT-Y V 1/ 
-S^3>*^-f-fi'T*oT ! fe)FEr3 5t'7-fV 
>jW8l*2*tftfi. FE3 5&ZF3 6fi:Si/t> 

e> (Dm^omtutte < * >r y ^ 0K £ u t s 

[0 0 3 0] B 5 N FET?: lfigCUfcfcS, 2 

■V^h FET*2@(CLfe«-& (gJ*aT*^-T) 
h FET&imS^L/feilg OtpbT'^T) tCjrbUT, 

t^oT^-Y^h FET?: 2 £tC 

<fc»J, FET©tf> -3^ 7 <g<t8*rt5^ 

[0 03 1] M±<Dmmz£ti\& &i<Dmt&W£Mffi 

<D%J$ki)m*>ftZ><DlZtox.* i/-V>KSP^<D FET 3 5R 

Xfsezzmzji^'r-FmMhfcz.tlzj:*}. if^y 

CD FETcDV-^.«te^±^*J, ffl^WKHi-^iRBHCiSv* 
m<D FET© V - ^ tC^T 5 ?- V < mfex £ 

-5= zntcfcl), FET0Dt:>^^-7«BE?:iE{C«<fg^ 

Sfe*, FETCD^->^fit?:^a<-r-5'i:^1?S, FET 

[0032] $ 6ic±a»©5iE6i«(c*nw:, #v ^aw: 

^COMES FET (metal semiranductorf ield effect trans 
is ter) O i o ^ bf ;i/ h -Y V ^ FET fc M feiE 

««»f^*«se« ^rtg ft s. s ^ \z±i&ommm\z ± n 

{f, i/Y>h FETii^^v KWK:***i<Jfcv\fc«>, DC 

[0033] o) mn^mw 

&%±M<DmtfcmiZi3^X&. i/^yb FET&2atCtg 

liigi (C^bf- FET^^Bj^ 0 (DfeO^ffl 
v'^&ftStf, iOSSL FET^tfi/^^^mEVpi^- 

[»7] 

(7) 



(6) 
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RXI 2 6 £j£«EET*fc51W*rmE V 4 fciDi*iJf. FIT 

2lM2 5W>tS^'J, V5?:^|IxS3^fC«k 

oT;* :7#yg£ -r & 3 k#T? £IE*Wt?«#*j y 
[0 0 3 4] 4&±iSCD**«ICfeV^Ttt, 2otf)Affi 
. #3M§t4::*ltCR&?\ 3 oJSULOAffiirfllT-rafC 

®*ife«K:fev^T«, £/-V>h FET& l^Xli 2 |g(Cg 

[0 0 3 5] *fe±j«OStai«JCfeVvCtt. «"Affi*SB. 
-f- fcfcfSMSrac-Ml-f fti^-Y > fcf- ^>^.<©Sfit R 2 
1, R22, R3 2, R3 3£fl£tt&ffr&fC-2Vvc&/* 

SB? i:*f#*^tcgftt taw s «fc e> {c -t titt A v \ 

[0 0 3 6] 

T ft < flg£ 3 ix Itm 2 ©SEE & &Klz start £>z.h\z& 

ox, s#i*ib7>^^st>*7i#st, m 
as^sfflir^TAfljASf^isrcM-wjuiiA^-e*, *»< 
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[0W©f£*fct8t?§] 

[0 1 ] *%w<Dm i ©nasi 
[®2] hi©. FBrx^y^-Efato^MBiiaisr^+iira 

EST* 6. 

[03] *&l!l?®f^®£Jfe0!lCj:« FEr^>f!y^|B|» 
[04] 03© FE£x4y*mm<D*SffiB&ltt:jfi-tmK 

io hit?**. 

[05] 2mzz/ J ryh FEr^mnvr~m^(D fetx-t 

^HftiOtfi/^^^WBEJC^ajfAtWScOa^Sjjft 
[06] tfefeCO FET^-f y^Ef»CDSSIHK:«"raiBfilH2I 

[07] me<D mx4y*mBte>mBm&*&+mR 

0T**5 O 

1, 2 0, 3 0 FETX -f^f- OSS, 2, 3, 2 3, 

20 2 4, 3 3, 3 4 Atftfrfe^ 4, 6. 2 1, 2 

5, 3 1, 3 5, 3 6 FET, 5, 7, 2 2, 2 6, 

3 2, 3 7, 3 8 Jf- KWWag?-, Rl, R2, R 

3, R4, R20, R21, R22, R23, R24, 

R3 0, R3 1, R3 2, R3 3, R3 4 C 

1, C2, C3. C20 ny^y-y-. 



1] 



[02] 




23 



■Hi 



C~22 



E20 



24 



-C20 



[212 FBTX4 7*IBSIft0«4tlirM» 
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[H3] 



32 



531 



33 




31 J 



34 



^5 fi „^B35 



35 



B34 c as 



30 



83 *2©*ifi«©rET^^yil e -IgI» 



0-32 




H4 FETx-fr/^HII<0*«ia* 



[05] 




-fl.25 Vp 0.25 

eyft7te CVU 



[06] 

5~> 



B4 



t 



ci 



[H7] 

/"\_ 
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H7 f£*<DFETfcffil*fcX4 yf-mtk (2) 



